Induction of neoplastic progression in Syrian hamster embryo cells treated with protein phosphatase inhibitors.
In these studies, Syrian hamster embryo cells (SHE), which were isolated at different stages of neoplastic progression, were used to test the ability of the protein phosphatase inhibitors, okadaic acid and sodium orthovanadate (Na3VO4) to induce neoplastic progression. We observed that these chemicals can induce transition of the cells from one stage to the other at different points in the multistep process of neoplastic transformation. Three steps in this multistep process were studied: escape from cellular senescence, loss of a tumor suppressor gene function in immortal cells, and aquisition of anchorage-independent growth. Treatment of normal, primary SHE cells with okadaic acid or Na3VO4 allowed the cells to escape senescence and become immortal at a low frequency. The induction of immortality was associated with nonrandom chromosome changes, including trisomy 8 and 11 and monosomy 13 and Xq. The transition of preneoplastic cells to more advanced stages was also studied in immortal, nontumorigenic cells that either have retained (supB+) or have lost (supB-) the ability to suppress tumorigenicity of a transformed cell line in cell hybrids. SupB+ and supB- cells do not normally grow in agar, but supB- cells will grow in agar if additional growth factors are added. However, upon addition of protein phosphatase inhibitors, supB+ cells exhibited the supB- phenotype; for example, colony formation of supB+ cells was observed in agar supplemented with growth factors and protein phosphatase inhibitors. Following treatment, selection of these colonies showed that 89% of these cells heritably acquired the phenotype of cells that have lost the suppressor gene function (supB-). SupB- cells were also treated with protein phosphatase inhibitors in soft agar in the presence of additional growth factors. While the frequency of colonies in agar supplemented with growth factors in agar was not greatly enhanced, approximately 50% of the colonies acquired the ability to grow in agar autonomously without the supplemented growth factors, similar to tumorigenic cells. These studies suggest that Na3VO4 and okadaic acid induce progression of cells through various stages in this multistep system.